Regional sympathetic blockade attenuates activation of intestinal macrophages and reduces gut barrier failure.
Endotoxin-induced activation of monocytes may lead to extravasation of cells, excessive production of nitric oxide, and subsequent epithelial injury in the gut. Regional sympathetic blockade by means of thoracic epidural anesthesia has been implicated to protect the epithelial barrier. This study tested the hypothesis that thoracic epidural anesthesia decreases epithelial permeability by attenuating monocytic production of nitric oxide and nitrosative stress. Rats were anesthetized, hemodynamically monitored, and mechanically ventilated. Endotoxemia was induced by an intravenous bolus injection of Escherichia coli lipopolysaccharide. Either lidocaine 2% or normal saline was injected as a bolus, followed by a continuous infusion via an epidural catheter. Three hundred minutes after injection of lipopolysaccharide or normal saline, gut epithelial permeability to fluorescein isothiocyanate-dextran (4 kDa), intestinal expression of inducible nitric oxide synthase by macrophages, and lipid peroxidation represented by 8-isoprostane tissue concentration were quantified. Thoracic epidural anesthesia significantly attenuated the endotoxin-induced increases in gut epithelial permeability (437 [293, 492] vs. 628 [532, 1,042] ng/ml, median [quartiles], P = 0.03), expression of nitric oxide synthase (2 [1,2] vs. 7 [5,8] cells per 384 µm(2), P = 0.003), macrophage infiltration, and lipid peroxidation (22,460 ± 11,476 vs. 37,840 ± 17,551 pg/ml, mean ± SD, P = 0.05). Thoracic epidural anesthesia attenuates endotoxin-induced gut epithelial injury. This is likely due to a decrease in monocytic extravasation and intestinal nitrosative stress. As possible mechanisms, direct nerve-immune interplay, a reduction in plasma catecholamines, or a systemic lidocaine effect has to be considered.